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The recent discovery of families of Fe-As containing materials supporting superconductivity with elevated transition temperatures, T c , has attracted the attention of the condensed matter physics community.
1-4 From the very beginning, details of the electronic structure of these materials were considered to be of importance for magnetism and superconductivity, [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] since in most cases superconductivity was achieved by doping or application of pressure. At least in the particular case of electron-doping of the BaFe 2 As 2 with a transition metal, it is thought that for superconductivity to appear, the structural/magnetic transition temperature should be suppressed enough and the additional electron count caused by doping should be within the certain window. [18] [19] [20] For the case of the most intensely studied, Ba(Fe 1−x Co x ) 2 As 2 family, 21-23 the onset of superconductivity was shown 24, 25 to coincide with a Lifshitz transition 26 [change of a Fermi surface (FS) topology].
Whereas angle-resolved photoemission spectroscopy (ARPES) or quantum oscillations are extremely important in giving a detailed description of the FS evolution through a Lifshitz transition, in many cases, less demanding, transport measurements, in particular thermoelectric power, were proven to be very sensitive to the existence of Lifshitz transitions.
27,28
Indeed, Hall effect and, more notably, TEP displayed a clear anomaly at the low-doping Lifshitz transition in the Ba(Fe 1−x Co x ) 2 As 2 and the Ba(Fe 1−x Cu x ) 2 As 2 series. 24 Additionally, in some range of Co-concentrations, very large, negative (≈ −50 µV/K) TEP values, often associated with a presence of strong electronic correlations, were observed.
Inasmuch as the simple concept of a rigid band appears to give some qualitative understanding of the evolution of physical properties with electron doping, there is less understanding of the salient parameters governing the evolution of the physical properties under pressure or with isoelectronic doping. One of the recent examples of the latter is Still, in lieu of comprehensive theory, one can try to look at gross features in S/T as a function of a control parameter. For the non-superconducting Ba(Fe 1−x Ru x ) 2 As 2 samples the low temperature S/T parameter determined from a linear fit of the S(T ) data below ∼ 4 K (see Fig. 4 ), is plotted in Fig. 3c . The line crosses zero at x ≈ 0.07, in the same concentration range where an anomaly in S(x)| T =const is observed.
The results above for the Ba(Fe 1−x Ru x ) 2 As 2 series can be compared with the TEP data for the well-studied electron-doped Ba(Fe 1−x Co x ) 2 As 2 series. For such comparison the TEP data for 0 ≤ x ≤ 0.114 were taken from the previous publication, 24 and new data for 4 0.13 ≤ x ≤ 0.42 (Fig. 5) , extending far into overdoped, non-superconducting range of Coconcentrations were added. It is noteworthy that in this latter, non-superconducting, range of Co-concentrations the S(T ) behavior appears to be qualitatively consistent with that described within a simple two-band 3D model. 36 In the overdoped, non-superconducting range of Co-concentrations the broad local minimum moves up in temperature, out of the measured temperature range for x > 0.2, with no detectable sudden change in the S(T ) values. by pressure is not understood, it is clear that TEP is able to delineate this region as well.
For the Ba(Fe 1−x Co x ) 2 As 2 series, two new anomalies were observed, one in the overdoped half of the superconducting dome on the overdoped side, and another one, in the nonsuperconducting, overdoped, part of the phase diagram, beyond the dome.
To summarize, the temperature-dependent in-plane TEP in Ba(Fe 1−x Ru x ) 2 As 2 (0 ≤ 
